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Contractor Specification SSS-TIII-010 DRD (Rev 3), dated 15 April 
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SUMMARY 


This document la the Reliability portion of the Quarterly 
Reliability and Quality Aaaurance Report for the second quarter 
of 1966. 

The Reliability Measurement Section has been updated to in¬ 
clude the latest applicable test data and corrective action. 

Six previously reported reliability problems and one new 
reliability problem was worked in this reporting period. Five 
of the 7 reliability problems were closed during this quarter. 

The Design Assurance Test Program progressed on schedule dur¬ 
ing this reporting period. 

Vibration and acoustic data obtained during flight of Article 
11 are being analyzed, and the results of this analysis will be 
incorporated in the flight test reqport on Article 11. 

Acoustic and vibration studies on the Vehicle 10 payload were 
completed during this reporting period with special emphasis 
placed on the possibility of reducing the acoustic environment 
within the payload fairing and the study of the sources of acous¬ 
tic attenuation. A preliminary report of this stuoy was reviewed 
by Aerospace/SSD at a program status meeting in June, 1966. Final 
reporting of the study is in progress and is scheduled for com¬ 
pletion during the third quarter, 1966. 

:oustic, vibration, and shock criteria studies on MOL-HSQ 
secondary payload, Article 9, progressed on schedule during this 
quarter and are scheduled for completion during the third quarter, 
1966. 
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I. INTRODUCTION 


This report presents the reliability :tion of the Quarterly 
Reliability end Quality Assurance Report for the first quarter of 
1966. System reliability measurements are presented in Chap. II. 
Reliability problems are identified and discussed in Chap. Ill, 
Summaries of the design studies and reviews conducted during the 
second quarter of 1966 are included in Chap. IV. 

Chapter V presents the status of the design assurance test 
program and the significant activities of environmental criteria 
areas. Chapter VI presents the status of the reliability demon¬ 
stration. Chapter VII summarizes Miscellaneous Reliability Activ¬ 
ities for the second quarter of 1966. 
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II. RELIABILITY MEASUREMENTS 


This chapter contains measurements and predictions based on 
test and failure data received and analyzed as of 20 June 1966. 


A. FLIGHT RELIABILITY MEASUREMENTS 


Flight reliability measurements (performance criteria) of the 
Martin portion of Titan III, prepared in accordance with iechniques 
in Reliability Measurement Plan. IR-64-14, are presented in the 
following figures: 

1) Design Reliability Measurement (Performance Criteria) 
for Martin Portion of Titan III (Configurations A and 
C) during Flight, Fig. 1; 

2) Achieved Reliability Measurement (Performance Criteria) 
for Martin Portion of Titan III (Conrigurations A and 
C) during Flight, Fig. 2. 

Reliability measurements for individual subsystems are also 
sunraarized in Tables l and 2. Qualitative descriptions of prob¬ 
lems and subsequent fixes affecting these measurements are in¬ 
cluded in Table 3. 

In addition to the performance measurements, the Flight Reli¬ 
ability Measurement (Mission Objective) for the Martin Portion 
of Titan III is included. This evaluation represents the prob¬ 
ability of success for the Martin portion of Titan III in perform¬ 
ing the flight functions required to place a payload into a de¬ 
sired orbit. This evaluation uses gross success and attempt data 
from Configurations A and C. This evaluation ic presented in 
Fig. 3. 



Design Goal 
Configuration A 



(Configurations A and C) during Flight 
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Reliability Measurement (Mission Objective Criteria) for Martin Portion of Titan III 
during Flight 
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B. MALFUNCTION DETECTION SYSTEM RELIABILITY ESTIMATES, 
PRIMARY FUNCTION 


Estimates of achieved and design flight reliability for the 
malfunction detection system (MDS), primary function vs time, 
are shown In Fig. 4 and 5. The primary function of the MDS is 
defined as sensing any impending catastrophic condition and re¬ 
sponding with sufficient lead time to abort the spacecraft safely. 
Techniques used to derive these estimates are included in the ap¬ 
pendix. Specific problems causing downward trends are included 
in Table 4. 


C. COUNTDOWN MEASUREMENT’S 


Countdown reliability is defined as the probability of con¬ 
ducting the countdown (starting at T - 195 min) through SRM igni¬ 
tion, with no holds occurring that would cause a mission abort. 

The countdown measurement program for the Martin portion of Titan 
III is oriented toward measurements of the capability of the hard¬ 
ware, procedure, and personnel required to perform the events/ 
functions in the countdown sequence. Although the countdown meas¬ 
urement program based on these criteria will produce pessimistic 
estimates, it is a more useful tool in determining weaknesses in 
three major factors: hardware, procedure, and personnel. To 
clarify the reference to pessimistic estimates, it is necessary 
to refer back to the definition and the phrase "with no holds oc¬ 
curring that would cause a mission abort." Many countdown events/ 
functions can fail and be repaired without causing a mission abort, 
which introduces a fourth major factor, maintainability. The 
countdown reliability measurement program does not attempt to 
evaluate maintainability. Therefore, countdown reliability in 
accordance with the definition is significantly higher than the 
countdown reliability being measured. 

Measurements of countdown reliability are based on techniques 
in IR-64-14 and include design and achieved reliability measure¬ 
ments. Revisions to this plan have been made in this report. The 
latter refer to the three major factors: hardware, procedure, and 
personnel. The former refer only to the design aspect of the hard¬ 
ware factor. The countdown-achieved evaluation has been updated 
to include pertinent data affecting this measurement that was not 
available for inclusion in last quarter's report. 
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Fig. 5 MD8 Achieved KalUbllity litlJMtt, Frtaary Function 

























Table 3 Problem Sunwry, Plight Reliability Measurement (Performance Criteria) for Martin Portion of Titan III 
(Configuration C) 
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Table 4 KDS Problem Sumary 


1 — 


faiiura 




Problem 

Ksfnrence 

_ 

Subsystem 

Data 

Problem 

Claaa ideation 

Corrective Action 

Icitulf 

Mperr. 

Prataura Switch 

3-4-64 

Contact chattar during DAT shock tjsta. 

P 

Cauaa of faiiura not confirmed. 

Closed. 

Mnv Lab 

707190069 


Cauaa unknown. 


Subsequent DAT ahock teat success- 

Claaa 2 

isport 






ful. 

5*30*64 

721 45-01 



3-25-64 

Praaaura transfer taste failed during DAT 

P 

Paraonnal cautioned to exercise mora 

Closed. 

Inv Lab 




vibration. Test band radius was too 


care during assembly. Effective 

Claaa 2 

Mport 




short. 


5-30-64. 

5-30-64 

72187 

Eata Gyro System 

3-23-64 

Mo SMU) output during DAT bench operation 

P 

Jumper wires will not be used on the 

Closed, 

tov Lab 

00601030000 


because of short circuit caused by oper- 


Genssco tablotop, «a the grounding 

Claaa 2 

Mport 




ator. 


capability required has been incor¬ 
porated to ths teat tool. Effective 
3-23-64. 

3-20-64 

1902-2 



4-23-64 


P 

Tooling redesigned. Effective 

Closed, 

MAM 




taste caused by overload applied during 


3-0-64. 

Claaa 2 

AIWA 3 




nodule teats. 



5-13-64 

A46643 

A46821 



4-25-64 

Low yaw output during subsystem taste be- 

P 

Teat tools are now varlflad by 

Closed, 

MAM 




causa ground loop in teat tool overloaded 


Quality. Effsctlva 4-20-64. 

Claaa 2 

A19969 




yaw torquers and produced a abort. 



5-2-64 

A41962 



6-U-64 

VICOS no-go cauaed by shorted 26 V 800 

P 


Closed 

MAM 




epa input In gyro package, ftellaved to 
have been caused by axcaaaiva overload 
during nodule taata. 


quant testa. 

Claaa 2 

9-30-65 

A20427 

A29741 



6-11-64 

Spurious signals by yaw rate gyro during 

P 

EDC8 2917-002 introduced additional 

Closed 

MAM 




CST, cauaed by dafactive capacitor. Anal- 


controls on capeeltor effective 

Claaa 2 

A20447 




yais revealed apparent overcurrent on ca¬ 
pacitor. Mason unknown. 


12-1-64. 

9-30-65 




7-16-64 

Mo SMU) output with gyro spin motors ro- 

P 

DCS 2917-C02 introduced additional 

Closed 

MAM 




tating caused by shorted roll gyro start 


controls on capacitor affective 

CUaa 2 

A44771 




capacitor attributed to faulty workman¬ 
ship. 


12-1-64. 

9-30-65 

A4509S 



7-30-64 

Short In primary winding at crossover 

P 

tylar tape la now used to secure 

Cloaed, 

NAM 




point In the RCS power transformer. 


windings at crossover po'it. If- 

Close 2 

A43554 




Specific cause undetermined. 


factive 8-7-64. 

0-28-64 

A45078 

AA3077 

A45079 



0-19-64 

Mo lfl)S ICS output due to broken C14SA22 

P 

Pertonne1 cautioned to exercise mora 

Closed, 

Class 2 

9-25-64 

MAM 




wire ec USAA1P1-X connector. 


care when engaging connectora. 

AA3658 

Malfunction Detection 

5-22-64 

KDS engine vn signal not present 

P 

More stringent inspection of as- 

Cloaed, 

lav Lab 

Programtr Sat 


during DAT post vibration functional teat. 


••whiles now required. Effective 

Class 2 

Mport 

60001001000 


Analyala revealed a capacitor Installed 


5-25-64, 

6-11-64 

1919-10 




with polarity reversed. 







6-3-64 

Cracked diode cauaed DAT perfonsance teat 

P 

Handling end inspection procedures 

Closed, 

Bnv Lab 




faiiura. Analysis revealed apparent rough 


were changed to impose better cou- 

Claaa 2 

Mport 




handling of nodule assembly. 


trol. Effective 6-4-64. 

6-18-64 

1919-11 



6-8-64 

Erratic output during DAT vibration teat 

P 

Soldering lnatvuetloms mere made 

Cloaed, 

Bnv Lab 




caused by Improperly soldered pc board. 


more explicit and QC buy-off added 

Claaa 2 

Mport 






prior to installation In MDt. Ef¬ 
fective 6-1-64. 

6-15*64 

1919-12 



6-9-64 

Static Inverter output dropped out during 

P 

Personnel cautlowed and shop sketches 

Closed, 

tav Lab 




DAT vibration teat. Analyala revealed 


revised to add nmre detailed inatal- 

Claaa 2 

Deport 




wire not Installed per specification. 


latiom instruction*. Effective 
6-19-64. 

6-26*64 

1919*15 

| *7 denotes practice failure, D denotea daalfn f cl lure. 





tcioaed denote* corrective action ha* been taken and problam la conaldered cloaed. 




Claaa 

1 denotea that the corrective action (fix) la not varlflad; Claaa 2 danotaa that fix la varlfltd. 



Open denotes problax l* conaldered open with no known corrective action Initiated, 






0 
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In this quarterly report, measurement of the Martin portion 
of the Titan III for a Configuration C countdown are included in 
Figures 6 and 7. Measurements for individual subsystems are in¬ 
cluded in Tables 5 and 6, Qualitative descriptions of problems 
and subsequent fixes affecting this measurement are broken down 
into airborne equipment problems, Table 7, and aerospace ground 
equipment problems, Table 8. 


D. FLIGHT RELIABILITY PREDICTIONS 


The preceding measurements indicate the reliability of the 
Martin portion of the Titan III as of 31 March 1966. The 
flight reliability prediction is intended to show, as of then, 
what the reliability of the Martin portion of Titan III will be 
at the end of the R&D program. The prediction technique is in¬ 
cluded in the appendix. Flight reliability predictions are 
presented in the following figures: 

1) Design Reliability Prediction for Martin Portion of 
Titan III (Configuration A) during Flight, Fig. 8; 

2) Achieved Reliability Prediction for Martin Portion 
of Titan III (Configuration A) during Flight, Fig. 9 

3) Design Reliability Prediction for Martin Portion of 
Titan III (Configuration C) during Flight, Fig. 10; 

4) Achieved Reliability Prediction for Martin Portion 
of Titan III (Configuration C) during Flight, Fig. 
11 . 

Reliability predictions for individual subsystems are also 
included in summary tables (9, 10, 11, and 12) below each of the 
figures. Qualitative descriptions of problems and subsequent 
fixes affecting these predictions are included in Table 13. 
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Pig. 6 Deelgn Countdown Reliability Maaaureaftnt for Martin Portion 
of Titan 1X1 (Configuration C) 


I.bl. 5 fcb.r.M. Irwkitan., Martin fortlon of titan III (Canfltwatla. C), CnnatOom Daal$n ■nllaklllty 





Countdora fhaae 


System 

T-195 thru 
T-45 nln 

T-45 thru 

T-35 nln 

T-35 nln thru 
T-32 sec 

T-32 aec thru 

T-0 

Total 

Alrborn. Sat.T.ttw 







1.0 / 1.0 

1.0 / 1.0 

1.0 / 1.0 

0.99537 / 1.0 

0.99337 / 1.0 

Propellant and Proaaurlaation 

0.96113 / 1.0 

e 

1.0 / 1.0 

1.0 / 1.0 

0.00119 / 1.0 

Plight Control a 

1.0 / 1.0 

1.0 / 1.0 

1.0 / 1.0 

1.0 / 1.0 

1.0 / 1.0 

Ordnanco 

1.0 / 1.0 

e 

e 

e 

1.0 / 1.0 

Malfunction Detection Syotow 

1.0 / 1.0 

l.C / 1.0 

1.0 / 1.0 

1.0 / 1.0 

1.0 / 1.0 

Tracking and Plight Safety 

Attitude Control System 

1.0 / 1.0 

1.0 / 1.0 

* 

e 

0.99490 /1.0 

1.0 / 1.0 

1.0 / 1-0 

0.99433 / 1.0 

0.00*00 / 1.0 

0.00*99 / 

Alrborna Total 

0.00119 / 1.0 

1.0 /l.o 

J.HW4 /n 

0.00079 / l.o 

0.00019 /l.O 

Atrooaace Ground Equipment 





0.97433 / 0.96974 

Control Monitor Croup 

1.0 / l.o 

1.0 t l.o 

0.99417/1.0 

0.97933 / 0.96974 

Van Power Distribution Control 

1.0 / 1.0 

1.0 / 1.0 

1.0 /l.o 

0.99337 / 1.0 

0.99337 / 1.0 

Launch Pad Power Distribution Control 

e 

1.0 / l.o 

1.0 / 1.0 

1.0 / 1.0 

1.0 / 1.0 

1.0 / 1.0 

Control Centsr Power Distribution Control 

1.0 / 1.0 

e 

e 


Launch Control Conaol# 

1.0 / l.o 

e 

1.0 / 1.0 

1.0 / l.o 

1.0 / l.o 

Tr.cklni ana mjht Oaf.tr Canttol Mn.1 

e 

e 

1.0 / 1.0 

1.0 / 1.0 

1.0 / 1.0 

Data Tranearteslon Set 

1.0 / 1.0 

e 

1.0 / 1.0 

1.0 / 1.0 

1.0 / 1.0 

If Transmission 

Vehicle Checkout Set 

1.0 / l.o 

e 

e 

0.90914 / 1.0 

1.0 / 1.0 

e 

e 

1.0 / 1.0 

1.0 / 1.0 

0.96914 / 1.0 

1.0 / 1.0 

Propellant Tranafer sod Praaaurlsatlon 

1.0 / 1.0 

• 

* 


Track tut ana m*l>t Oaf.tr Ckaekant tat 

1.0 / l.o 

e 

0.99441/1.0 

0.96947 / 1.0 

0.0090. / 1.0 

Tovar kfrljr 1 

1.0 / 1.0 

e 

e 

e 

1.0 / 1.0 

Power Supply l 

Air Conditioning 

Pad Hater 

1.0 / l.o 

1.0 / l.o 

e 

e 

e 

• 

e 

* 

e 

e 

e 

1.0 / 1.0 

1.0 / 1.0 

1.0 / t.o 

1.0 / l.o 

Launch and Support Ipwlpnant 

Inter coanec 11 one 

e 

1.0 / 1.0 

e 

1.0 / '.0 

1.0 / L.O 

0 91*1/10 

e 

1.0 / L.O 

"TwnrTmrr 

1.0 / 1.0 

0.96361 / 1.0 

0.010*1 / 0.0007* 

Aaroafaea Orovaa laulfanl ratal 
tyatan Total 

1,0 / Ia0 

0.00119 / 1.0 

u. nvn r t.v 

0.96914 / 1.0 

V. Tf JtVf 1 *0 

~rWI*7Ti 

0.09*07 / 0.1007* 

0.10007 / 0.1007* 


•Indicate# tiwN i^itut that do net actively ^tfUelntt 
loforo Pin * aw /> —— » Afar f|g — 


C 
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•ID-C1-66-16* (Vol 1) 


Tibia 7 (conel) 




Titan 

failure 




Problem 

Reference 

Svbaystan 

III 

Data 

Problan DeterlptIon 

Phase* 

Corrective Action 

Statu* 

haport 

Attitude 

2 

6-31-64 

Loaa of "Att. Con. Fuel and Ok. 

D/6 

Analysis ravaalad ACS regulator 

Closed, 


Control 



Tka below DU." algnal; cauted by 


ball *acarUl (tungsten carbide 

CUaa 2 


Syataa 



failure of primary regulator P/M 


with cobalt binder) was Incon- 

6-30-65 






NAS-28120T2-1 and S/M 119 and 


petiole with MjO^ vapors. EDCS 







aecondary regulator P/M MAS-28120T2 
and S/M 117. 


K03763 changes ball aeterlal to 

K601, affective Articles 6, 6, 
and 6 thru 17 with retrofit ot. 










Article 7. During DAT of 

PD60S0147-0*$, using K601 Mate¬ 
rial, teat spec inane S/M 110 
and 111 successfully performed 
approximately 200 operating 
cyclaa during perfornance vibra¬ 
tion and ptopellant compatibility, 
vapor* and 1^0 vapora were 









applied simultaneously on S/M 

111.) 



Propellant 

3 

2-11-65 

Stage III fuel Tank overpraaturlead; 

D/1 

EDCI M03634 inatalla relay and 

Closed, 


Tram far and 



cauaed by failure of Stage Ill fuel 


diode suppression circuitry la 

Cleat 2 


PraoBurlaatlon 



checkout twitch to function at 91 


Stags III propel Lent pressurise- 

6-30-63 






pal (Kota i Evan though a hoU na 


tloa aystan, affective Articles 







obtained, thie failure did not causa 


4, 3, and C thru 17 with retrofit 







a countdown delay). 


on Article 6. During countdown 
of Article 6, no problaa use en¬ 
countered in Stage III propellant 
presaurlaation ayston. 









Two praeauro twitch calls were tested 
independently on 23 and 26 february 
1965 U the Kartin-Denver Cold 

Plow Lab. During these testa each 
cell operated eoccaaafully 27,500 
cycles at 6 epa nad 2500 cycles at 

2 ep*. (During normal lamb 
countdown, the total cycle of the 

Staas Ill pressure switch would 
normally be leas than 200 cyclaa.) 









Also, a total of over 29 Steps ill 









aingle control rafrodent preseurli- 
atlou system testa wta conducted 
successfully et the Cold flew Wb 
betwrm 5-26-65 end 6-30-65 (Seek 
•( chess teats simulated a Itega 

XU propellant pres aur Last lea aye- 
tan operation during launch sawnt- 
deus end (light). 





7 

6-16-65 

Loat "leg 2 0* Tnk below DU Halo- 

W» 

P-41 facility cheeked sad ail ateak 

CUM*. 






tainad" algnal; cauaed by Inproper 


purged for this diesrapasty. Teat 

CUM 1 






loading of Stage 11 Oaldlser tank 
due Co nleadjueted greuno ►•raaauxa 
relief vulva as ravaalad by failure 
analysts. 


procedure 6450 changed to cbeah (or 
this rendition prior to preps1lent 
leading. 

3-31-66 




7 

6-16-63 

Loat "St* 2 Os Tnk below DU Main- 

P/6 

f-41 facility ehecksd and all acock 

Closed, 






tainad" algnal; cauaed by Loproper 


purged for thla dUcMtsecy. Test 

Clean 2 






loading of Stage 11 Oxldlser tank 


procedure 6A50 ctsspd to check let 

S-31-46 






due to nlsadjuatad ground pressure 


rhle cewdltieo prior to propellant 







relief valve at revealed by fellere 
analysts. 


loading. 



Tracking and 

A 

6-26-63 

Sensitivity; low on pulae beacon 

D/3 

Pulse beacon replaced 2nd satis- 

Closed. 

NAM 

Plight Safety 



(PD66S0377-026, »/M 22). 


fectory oparatios obtained. Cue- 

CUaa 2 

*49003 







figuratioe -029 replaced by -049 
configuration having hi-ml diodes 
le el ear assentLy, 

i-1-66 



•CUaa *wom failure cUdKlcitlni P, practice; 0, 4«ilp. These rt(«ri U conetdeea pte*«i l • T - IPS to T - 43 «U, I • T « O U T aImi 
35 sin; 3 • T 35 ala to T • )2 im; and 4 • T • 22 t< T • 0 mi. 


♦Closed denotes epmctln actio* baa Watt take* a ad problem ta caalimi eleaad. Claaa 1 deno te s that tM tarrMttM act*** ((U) la «M van* 
fled; Claaa 2 danotaa th-t (la U verified. Ofn denotes prat law i» considered spaa *IU aa known MfmilM er»(o* UUUlad. 






IID-CR-66-166 (Vol X) 


Table • luMary of Countdown Problems, Titan XXXC Aerospace Orotmd Equipment 


lukiyiiaa 

location 

Failure 

Data 

Problem 

Class 

Phase* 

Corrective Action 

Problem 

6Ukwst 

RsferoMS 

Report 

launch Control 
Canaola 

VTF 

10-22-44 

to LCC, mi not obtained; 
eauaad because engine shut¬ 
down reset switch on LCC was 

In shutdown position Instead 
of /erst position. 

H) 

Engine shutdown raise switch 
was positioned to reset. Per¬ 
sonnel cautioned. 

Closed, 

Class 2 

4*90-45 

19AR 94- 
0274 

Launch Control 
Confola 

9-20 

12-10-44 

Obtained "COM HOLD" at T-31 
sec; caused by LCC operator 
not pushing "INITIATE LAUNCH" 
button prior to T-31 ssc. 

9/4 

Procedure changed which cau¬ 
tions LCC operator to push 
"INITIATE LAUNCH" button 
prior to T-31 ssc. 

Closed, 
Class 2 
4-50-45 


Con 

Crov 

rol Monitor 

P 

VTF 

6-11-44 

"TAMM PRESSURIZED" signal was 
not obtained; caused by over- 
current condition resulting in 
failure of d'odes. 

9/1 

Defective diodes replaced and 
satlefactory operation ob¬ 
tained. 

Closed, 
Clses 2 

4-30-65 

HAM 

A-20419 



VTF 

9-13-64 

"TANKS PIES SUM ZED" signal was 
rot obtained; caused by pstch 
board not h 1 nn properly in- 
ecalled. 

9/1 

Patch board properly Installed 
and satisfactory operation ob¬ 
tained. Personnel instruetod 
to bo Bora cautions while in¬ 
stalling patch boards. 

Closed, 
Class 2 
6-30-45 

STAR 94- 
240 



VTF 

7-26-64 

"TANKS PhESSUKIZED" signal was 
not obtained; caused by exces¬ 
sive current applied to Q2 
translator due to short or 
overload output. 

P/1 

PC board replaced end satis¬ 
factory operation obtained. 
Failure analyela of board was 
Inconclusive. 

Cloeed, 
Class 2 
4-30-43 

STAX PA- 
0194 

MARS 

AM750 and 
A41424 



D-l 

U-13-64 

Did not obtain "LAUNCH SEQUENCE 
STARTED" indication, CMC to LCC; 
caused by puabad back pin in 

CMC board P/N 40401PL1299-009. 

flu 

Personnel instructed to be More 
cautious while Installing PC 
board#. 

Closed, 

Cleae 2 

6-30-43 

fFAR Dl- 
0209 

MASS 

447443 



VTF 

4-14-44 

"CMC 00", OC to range, eigne' 
not obtained; censed by de¬ 
fective CMC PC Board P/N 
90401FL2293. 

P/3 

Defective PC board replaced 
end satisfactory operation 
obtained. 

Closed. 

Class 2 

4-30-45 

SPAR PA- 
0141 

KARS 

A-44449 



9-20 

4-19-44 

"LAUNCH SEQUENCE STAJtTtD" In¬ 
dication, OtG to LCC, was not 

anrglnsl due to Insufficient 
preasure In K bottle (aimitat¬ 
ing cloned switch with H^O off). 

P/4 

This uold non!tor wee patched 
out of the CMC per U03127-002. 
Effective on all articles. 

Closed, 

Claes 2 

6-30-45 




VTF 

7-27-44 

"INITIATE C/D titEXINC CK." 

(off), QtC to 164, did not 
occur; cowood by potching 
error In OC. 

P/4 

Personnel cautioned to adhere 
to wiring procedures. 

Closed, 
Class 2 
6-30-43 

STAR PA- 
0193 



VTF 

9-24-64 

"DtmUCT AM SIGNAL," OC to 
TVS, woe not obtained; 
coused by inadequate time 
potching in QIC to obtain 

Stage i engine null response. 

D/4 

‘i\m patching la gwccees 
Criteria g090004105. lev. H, 

• saved 4-27-44 am* Implemented 
ear VD2479-001. 

Closed, 
CUee 2 
4-30-43 

EPAR PA- 

240 


•CLaif 4•art.* liJw* slseelf Uetloot P. 
35 *U; ’ - T - 33 mJn Co T • 32 sect and 4 
fClosed denote* act loo has baa 

(ltd; r - Use 3 denote* tWi (li l* verified. 


fCMtlcti D, h»l|f These refers to c v est dee m pfcoeei l • T - 195 to T - 45 aiai 2 • T ' 
- I - 32 to T - 0 aoc. 

ukM end problem Is considered closed. Clesa 1 demote* that the corrective ocCUo (fU) 
open denotes problem la considered ofmn with ao kam corrective aatl m initiated. 


43 to T alamo 


■l- 
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T.bl. I (tut) 


luklJfltM 

Location 

Volluro 

Data 

Problon 

Class./ 

Phase* 

Corrsctlvs Action 

Problsn 

Status* 

B«foresca 

Deport 

Coot 

rol Monitor 
Group 

D-l 

7-30-4* 

"ADVABCI 10 IMSKTIAL" alpul, 

CMO to 108, use not obtains 4; 
caused by broken patch cord. 

m 

Pata’u cord raplaead and proper 
operation obtained. 

Closed, 
Class 2 
4-30-43 

IPA1 Dl- 
0104 



D-l 

7-2-44 

Ob ta load • hold Anting terminal 
cauat while CMO «u sending 
kCCV/tt load naoitalics signal 
ta vehlale; sensed by wiring 
arm resulting la *instant 

U V at 112020-143. N01IS4 bad 
net boaa worked preceding atart 
of coat. 

.»/• 

MO1434 incorporated par L/C 
01-3402. 

Cleeed, 
Clsss 2 
4-30-43 

8FAB Dl- 
0033 



P-20 

1-11-44 

"ItAQI 1 DOlIl ItMT 1 signal, 
oto to VP0C, wa Mt ebtalaad; 
caused by wire fraa CMO ala- 
taralnatad. 

»/4 

Wire properly terminated and 
verified. Personnel cautioned. 

Closed, 
Class 2 
4-30-43 

IU1I 

X14341 



VTF 

3-11-44 

Did not receive SW 1 and 2 
"Town nMlrttlZD" indication 
V7DC to CMC; caused by improperly 
Mt«d PC board conn act ion. 

»/» 

Connectors natsd properly and 
operation verified. Personnel 
cautioned. 

Closed, 

Class 2 
4-30-45 

8PAB P4- 
0090 



VTT 

3-12-44 

Did not obtain "OPIB TVC IMJ1C- 
TAUT ntVALVr 1 aifnal, QtO to 
VFDC; cauaad by dofactlva 130 
mm power twitch in PC board ra- 
iul tint fraa abort to ground on 
output tarnioal. 

»/4 

PC beard replaced and satis- 
feetery operation obtained. 
Personnel cautioned. 

Closed, 
Class 2 
4-30-43 

8FAK PA- 
0093 

MAU 

AAAA37 



P-40 

6-13-63 

Obtained "CMC Hold”; oparator 
bad not raaat CMC and roappllad 
"8" power. 

P/1 

Personnel cautioned to adhere 
to teat procedure. 

Closed, 

Class 2 

3-31-66 




P-40 

8-23-63 

Cora HOLD obtained at T-9.8 sac; 
cruaed by oistaralnstlon in CMC 
patch 

P/4 

CMC patch properly terminated 
end personnel cautioned 

Closed, 
Class 2 
3-31-64 

HAAS X38177 



P-40 

8-25-65 

OIC Minuta Countar diaablad; 
cauaad by looaa patch wlr« at 
back of FL 2023 patch board 

P/1 

06 petek hoard wire properly 
tominated and pen bis 1 
cautioned 

Closed, 
Class 2 

3-31-44 

MAKS X33301 



VII 

9-10-43 

CMC did not advance bayood T-2 
hr 52 ntn. 

D/3 

Engineering DOR initiated 
12/13/43 to PD drawing 'change 
*)• This DOIK changed the pin 
design configuration. 

Closed, 

Class 2 

1-1-46 

MAM 

X37942 

PA1-CT-469 



m 

9-13-65 

Wlra No. 1283 on PV 20-PBl:33 
was taieluattd inproparly. 

»A 

Personnsl cautioned; wire 
pveptrly tesnlnntad and veri¬ 
fied. 

Closed, 
Class 2 
1-1-44 

mgg 

X3870I 



P-41 

11-17-63 

Obtained BOLD at T-l sac; 
cauaad by incorrect engineer¬ 
ing patching of IWBT1 UVKL. 

D/4 

Bnglnearlng corrected patching 
oner; WBtl UVtL properly 
patched and verified. 

Closed, 
CUas 2 
1-1-44 

MAM 

140451 



«» 

12-4-43 

Obtained BOLD at T-U sec; 
caused by C*-l ussr diode 
failure la baby beard 15 
of printed circuit board 
80BQIPU237-009. 

0/4 

Vhtlwre was verified hut tellur 
analysis ts lacoaclualve an to 
positive cause of failure, 
failure node will be nonltored 
for reoccurrence. 

0»M 

MAM 

X74094 

VAt-CT-349 



n. 

3-11-44 

BOLD obtained at T-10 sec 
became VB008 did set Ml so 
at t-lf sac; earned by patching 
error la CNB patch beard P/l 
•0B01FU023. 

D/4 

Patch (7-AA7 corrected to 

I7-1Z7 by laecance of Chenge 

0 to tecceea Criteria. 
•040000*103. 

Closed, 
CUoo 1 

BBS X734A1 
MAftg 1734A2 


r 

n* 

j-h-m 

_ 

At t-14 sec, LOCK-OUT SVO WITOt 
ftl^Mti net received; caused by 
ntepatch la 06 patch beard P/M 

tmxnxm. 

P/4 

Mitch error cerracted. 

Personal taut lamed. 

Closed, 
Class 1 

HAM *73443 

itm 

Mol 

Cm 

CrU«ti« 

rol 

o-i 

4-14-44 

Md wet wbtaln "P0MB 00* signal, 
VHK le 06; censed by CB-17 
dleda span is 8000LU1300 YPDC 
rank resulting U absence ef CMC 
interlech. This test was the 
first ana that adequately veri¬ 
fied circuitry at this VfOC task. 

m 

CB-17 diode replaced and teat 
ram seaeeeafelly. 

Closed, 
CUoo 2 
4-30-43 

ma m- 

•in 



p-» 

1-11-44 

Old net ebtela "VU1B6 US 8XL4Y 
UttOT signal is VP0C| savead by 
lease screws la K beard. 

P/J 

Usee screws aliened and teat 
was reran aweteaa fully. 

Cleoed, 
CUoo 2 
4-30-43 

HIM 

U4J97 



nr 

S-ll-44 

Did set ebtela paver transferred 
signal, W0C ts CMC; Masai by 
tins pet*4Ug arm. 

D/4 

CrtterU 8080901103 re¬ 
vised ta sorreat tine patching 
for Article 1. 

CUoud, 

CUoo 1 
4-30-43 

tfAft K- 
0091 


•CUM UM Ullm .UmIIUMImi t, prutluj >, Mu*. IWm ttlm u hm Im .Mmi I ■ ill <• I I->-tlu Tan 

1] Mas ) - T - JJ Mi a. t - >1 a«i mt t - t - JJ >. I - 0 m. 

4mmm MTtMtlM Hllaa ku tan uw mt >nkl>a L iiaiUafri iM. CUM 1 *mm« tut Ua aaTtaum mUm <fu> U Mt Mtt> 
fUC| CU» I Mmh tUt IU ta wUW. Orm «mMm r~»l— u .MalMaM MM wick » kam aanuln mw UltUtat. 
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IID-CR-66-161 (Vol Z) 


Table 8 (cone) 


tnbayata* 

Location 

Failure 

Data 

Proble* 

CUM,/ 

Phase* 

Corrective Action 

Problem 

Itetust 

Reference 

Report 

Vahlcl 

fat 

Checkout 

D-L 

6-26-64 

Old not obtain ready to read slg- 
nal at completion of "APPLY VI- 
HICLI POWER" vecos taet frame. 

The rack configuration was not 
per print. 

F/2 

MOD MO1823-002 and 003 was in¬ 
corporated par DiUA 11534. 
Subsequent retests ware success¬ 
ful. Effective 6-26-64. 

Closed, 

Class 2 

7-2-64 

IFAR Dl- 
039 



VTF 

6-13-64 

Did not obtain ready to read a Ig¬ 
nat at completion of "GYRO HEATER" 
VECOS taet freaa. The 500-*aec 
time delay PC board. P/N 

8060IPS1477-019 (A4A3A6) was 
tlalng out prematurely. 

P/2 

Tha defective time delay PC 
board was replaced and the 
rstaet was successful. 

Closed, 
CUee 2 
6-30-64 

SPAR PA- 
133 

MARS 

A20432 



vtf 

6-18-64 

Did not obtain ready to read 
signal at completion of "ROLL 

CCW ATTITUDE" teat of A/P 
coaet output VECOS taet frame. 
Halfunction was isolated to C-4 
capacitor. Tha cause unknown as 
tha yaw capacitor waa damaged 
during failure analysis. 

P/2 

Yaw rate gyro v>l replaced and 
the rataat waa successful, 

EDCS 2917-002 introduced addi¬ 
tional controls on capacitor. 
Effective 12-1-64. 

Closed, 

Class 2 
12-16-64 

SPAR PA- 
146 



VTF 

5-10-64 

PU/Y* Stimulus from VECOS to 

Stage It rate gyro waa not 
obtained due to an apparently 
defective K-l relay in tha 

80801PB1291-009 PC board. The 
reported failure could not be 
verified during failure analy¬ 
sis. It la believed that over- 
current in stimulus circuitry 
induced contact skip in tha re- 
Uy. 

1-/2 

Lockup of stimulus generator Is 
now prevented per EDCS 5146-327 
(M02253). Effective 6-11-64. 

Closed, 

Class 2 

8-2-64 

SPAR PA- 
087 

KARS 

A44377 



VTF 

6-15-64 

Did not obtain raady to read sig¬ 
nal at coaptation of "STAGE II 
HYDRAULICS CHECK" VECOS teat 
frame. Analysis revealed patch¬ 
ing inadequate for Stage II 
actuator responses. 

Jit 

Time patching corrected per 
H02327. Effective U-l-64. 

Closed, 
Class 2 

12-16-64 

SFAR PA- 
154, PA- 
135 



VTF 

6-13-64 

Tha "Stage I FUEL LOU LEVEL 

SIQtSOt" signal from the ve- 
hlcle to the VECOS wee not 
obtained due to defectiva 

80801FB1389-009 PC board. 

D/2 

Patching circuit boards A3A3 
and A3A6 ware interchanged 
and operated properly. 

Closed, 
Claes 2 

7-17-64 

SFAR PA- 
135 

MARS 

A20430 



D-l 

6-28-64 

Did not obtain raady to read sig¬ 
nal at completion of 'T(D6 MULL" 
VECOS test frame. Analysis re¬ 
vealed improper sequence in Che 
procedure. 

P/2 

Test procedure was corrected. 
Effective Article l. 

Closed, 
Claes 2 
8-1-64 

SFAR Dl- 
042 


ACUaa denotes failure claaelflcatlooi P, practice; D, design. Phase refers to countdown phase: 1 • T - 195 to T - 43 sin; 2 - T - 43 to I *inus 
53 ala; 3 - T - 33 mla to T • 32 aoc; u4 4 - I - 32 to I * 0 ate, 

tClaead denotes corrective actio* haa bee* taka* u4 problem la considered cloeed. Cleat 1 denotes that the corrective actio* (fix) la not vetl- 
(Lad; Glut 2 daaotaa that (lx la aerified. Open denotes probla* la considered ope* with no known corrective action ialtUted. 
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SID-CS-66-161 (Tel I) 


Table I (coocl) 


I . 


Location 


Probleu 



Problem 

Reference 

Subsystem 

Data 

Phase* 

Corrective Action 

Status* 

Report 


VTf 

5-12-44 

PO/Yt attitude stimulus fren VICOS 

tn 

Personnel cautioned m uee more 

Closed, 

VAR P4- 

Me 




to A/P vwi not obtained du« to 


care In nating connectors. 

CUss 2 

094 




reveraod oonoaetere to eha ACI 


4-30-45 

A44609 end 





nossla diode package. 




A44011 



VTT 

10-21-45 

Abaanee of TCP4 neolter tl|- 

F/2 

Plug connected cod the reepon- 

Closed, 

Official 





nal eauaad hold at V1000 


■lble personnel were cautioned 

Class 2 

Test Pro- 





frane 3, Plus one was not 
proparly connected 



11-5-45 

cedurs 



via 

9/24/45 

Ototalnad HO-00 on Irenea 46 and 

F/2 

Printed circuit board wea 

Clossd, 

NAM 





47 and found CS-1 saner diodes 


replaced and eatlafactory 

CUss 2 

X53211 





aborted in A6 relay nodule in 


operation obtained. Failure 

3-30-66 






printed circuit board 8080LF81291- 


nods wee monitored with no 







009; eauaad by contamination in 
pottlnf conpounds ueed between 
relay coll and terminal 2. 


repetition of failure noted. 





V1B 

9/24/65 

Obtained HO-GO on franca 99 and 

9/2 . 

Personnel cautioned to ea- 

Closed, 

HAM 





101; eauaad by lnproper conflf- 


tabllah proper vehicle con- 

CUss 2 

13*725 





uratlon. 


figuration alter trouble¬ 
shooting. 

4-30-64 




P-A 

12/15/65 

A defective printed circuit board 

P/2 

Board wee removed and the 

Closed, 

SPAR 





eauaad t HO-GO In frame 1 (VICOS) 


failure could not be dupll- 

CUm 2 

P4-602 





because output from OR pate AAA4A7 


ceted In teat. 

4-30-46 

MARS 


_ 



had no Input. 




A22363 

Tracklni and 

VTF 

7-27-64 

Did not obtain TAPS alpnal, 

m 

Wire from KACA1A9AA to 

Closed, 

8FAR P4- 

flllht Safety 



TAP* to CMC; eauaad by wire 


JACA2DB15 terminated properly. 

CUss 2 

0200 





niatermination resulting In 
no output from TAPS switch 
TACA2D515 


Personnel cautioned. 

4-30-65 




r-20 

8-19-64 

Did not receive launch eaquence 

P/3 

Command control receivers re- 

Closed, 






started indication; cauaed by 


•at. PCM issued to procedure 

CUss 2 






coMand control recelvera not 


end ell operator personnel 

4-30-63 






belrg reaat. 


alerted. 





D-l 

7-2-64 

Did not obtain "DESTRUCT AW" slg- 

D/4 

CTO revised to correct patch- 

Closed, 

VAR Dl- 





nal, TAPS to VPDC; cauaed by 


inf. 

CUee 2 

0056 





patching error on timing level 99. 



4-30-63 




D-l 

7-1-64 

Did not obtain TAPS power switch 


J-13 connector meted. Per- 

Closed, 

VAR Dl- 





transfer to A/B power signal, 


tonne 1 cautlooed. 

Close 2 

0039 





TAPS to vehicle; cauaed by J-13 
connector being disconnected. 



6-30-45 




P-41 

12-6-65 

DE8 channel 413 cycled on end 

P/4 

Personnel were cautioned to 

Closed, 

MARS 





off (SW 1 end 2 IGHITBR 8APE 


exercise handling care. This 

CUm 2 

X74073 





SIGNAL); ceased by low voltage 


diode ie very susceptible to 

6-50-66 






(lees than 15 vdc) on tracking 


deems#, since it U e miniature 







and flight eafety QK printed 


glees diode having heavy leads 







circuit boerd, 4040UAC1*3-009, 
resulting from cracked diode 
caused by improper handling. 


for high current. 



Klectrlcal 

VTF 

9-14-64 

Simulated Stage 11 fuel prevalve 

P/4 

Coonactor mated properly. 

Closed, 

VAR PA- 

lat«rc< 

meet loos 



open signal. Vehicle to CMC wee 


Personnel cautlooed. 

CUss 2 

0241 Add. 





ant attained; cnosed by 2D43 CMC 
connector not being properly 
noted. 



4-30-45 

1 



P-40 

1-25-45 

Obtained VICOS Indication of 

P/2 

Computer plug properly con- 

Clossd, 

MARS X36484 





44 m etieulus in BULL test 


nected and personnel ceu- 

CUss 2 






frames; caused by computer 
plug D 3AA2-P5 disconnected 


ttoned 

3-31-44 




P-40 

1-25-45 

Obtained ho-Co la MM/Celn 

P/2 

Transporter Cabling Bet 

Closod, 

MARS X31350 





State 3 teat frame; eeueed 


repaired and continuity 

CUss 2 






by discern? Uulty in Trane- 


established 

3-31-44 






ret ter Cabling get 







VTT 

4-4-45 

Lost ' dtage 111 Onld Tank Pr**s. 

D/3 

Cable assembly redesigned and 

Closod, 

NAAS A246 71 





Cent.* etgmel; atlilbuted tm 


potting material changed oa 

KOCB's HD 5470 4 tt> 4224. 

CUm 1 

SPAR PA-303 





(amity seen—tee I1U04-P9-4 


4-17-43 




ns 

9/10/45 

Obtained BO-CO an frame 30; 

P/I 

Pereaanal oautlaoad. Wire 

Clossd, 

MAM 





eauaad by wire ni ate ml mat ton 


properly terminated and 

Class 2 

XA904I 





te VICOS. 


wnrlfiad. 

1-1-44 




ns 

9/10/45 

Ottemed 00-00 an frame# 107, 

f/p 

J-bea slammed and prefer 

Olosel 

NAM 





S00, tU, 115, 217, 221, 213, 

•paret ten obtained. Mrurnil 

QUae 2 

04443 





amd 225; tanned by rtoIMl at- 


MUaM. 

f n 

sad 





lien in 4-21 J-bam. 




07941 



VTF 

3-14-44 

•nrlag COT, tbc M 00 tailed to 

P/4 

Cannes ter was repUeed and par- 

Closed 1 

MMA AUS33 





appear doe te (amity tenmttr 


Monel e awe lamed tn be nave 

CUos 2 

mm 447334 





pine. 


earefnl ebaa treebleebeeueg 

3-13-44 

mm A473P4 
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Fig. 8 Design Relifollity Prediction for Martin Portion of Titan III (Configu¬ 
ration A) during Flight 




Table 9 Design Reliability Predictions for Individual Subsystems of 
Titan III (Configuration A) during Flight 


Martin Subsystem 

Design R 
Goal 

Before Fix R 
Prediction 

After Fix R 
Prediction 

Electrical 

0.99768 

0.99925 

0.99925 

Flight Control and Hydraulic 

0.99206 

0.99316 

0.99316 

Vehicle Safety 

0.99990 

0.99996 

0.99996 

MDS (Secondary) 

0.99986 

0.99992 

0.99992 

Structure 

0.99030 

0.99244 

0.99244 

Ordnance 

0.99930 

0.99965 

0.99965 

Propellant and Pressurlsatlon 

0.98777 

0.96070 

0.99790 

Attitude Control 

0.99475 

0.90749 

0.90749 

Payload Pairing 

0.99990 

0.99995 

0.99995 

Total 

0.96208 

0.85823 

0.89148 


c 
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Fig, 9 Achieved Reliability Prediction for Martin Portion of Titan III (Con¬ 
figuration A) during Flight 


Table 10 Achieved Reliability Predictions for Individual Subsystems 
of Titan III (Configuration A) during Flight 



Achieved R 

Before Fix R 

After Fix R 

Martin Subsystem 

Goal 

Prediction 

Predict ion 

Electrical 

0.99665 

0.97708 

0.99222 

Flight Control and Hydraulic 

0.98837 

0.98932 

0.98932 

Vehicle Safety 

0.99986 

0.99992 

0.99992 

MDS (Secondary) 

0,99976 

0.99985 

0.99985 

Structure 

0.98180 

0.98881 

0.98881 

Ordnance 

0.99800 

0.99905 

0.99905 

Propellant and Pressurization 

0.97920 

0.95684 

0.99388 

Attitude Control 

0.99112 

0.90434 

0.90434 

Payload Fairing 

0.99980 

0.99989 

0.99989 

Total 

0.93618 

0.82605 

0.87132 
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Fig. 10 Design Reliability Prediction for Martin Portion of Titan 1X1 
(Configuration C) during Flight 


Table 11 Design Reliability Predictions for Individual SubsysteBS of 
Titan 111 (Configuration C) during Flight 


Martin Subsystem 

Design 

Goal 

Before Fix R 
Prediction 

After Fix R 
Prediction 

Electrical 

0.99341 

0.99849 

0.99849 

Flight Control and Hydraulic 

0.97120 

0.99196 

0.99196 

Vehicle Safety 

0.99990 

0.99994 

0.99994 

MDS (Sacondary) 

0.99976 

0.99986 

0.99986 

Structures 

0.99497 

0.99226 

0.99226 

Ordnance 

0.99927 

0.99957 

0.99937 

Propellant and Pressurization 

0.98700 

0.96031 

0.99770 

Attitude Control 

0.99462 

0.90748 

0.90748 

Payload Fairing 

0.99990 

0.99994 

0.99994 

Total Martin 

0.94130 

0.83609 

0.88924 
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Fig. 11 Achieved Reliability Prediction for Martin Portion of Titan XII 
(Configuration C) during Flight 


Table 12 Achieved Reliability Predictions for Individual Subsystems 
of Titan III (Configuration C) during Flight 


Martin Subsystem 

Achieved R 
Goal 

Before Fix R 
Prediction 

After Fix 1 
Prediction 

Electrical 

0.98895 

0.97568 

0.99084 

Flight Control and Hydraulic 

0.95190 

0.98789 

0.98789 

Vehicle Safety 

0,99970 

0.99982 

0.99982 

HDS (Secondary) 

0.99959 

0.99971 

0.99971 

Structures 

0.99150 

0.98835 

0.98835 

Ordnence 

0.99790 

0.99839 

0.99839 

Propellent and Pressurization 

0.97820 

0.9S613 

0.99314 

Attitude Control 

0.99090 

0.90434 

0.90434 

Payload Fairing 

0.99981 

0.99987 

0.99987 

Total Martin 

0.90200 

0.82192 

0.86700 
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Table 13 flight Reliability Predication Problem Summary 


Article 

Mo. 

Location 

r.llur. 

D»t. 

Problem 

Class./ 

Conflg* 

Corrective Action 

ProblM 
It. Cult 

Reference 

Report 

L 

VTT 

3-15-64 

Tr*nit**»/p«ylo«d •.p.r.eto* 

SFC I3AA1 dU not r.cord dur¬ 
ing CST. Warped caacln, prob¬ 
ably caused veld Co open whin 
unit was bolted In position. 

»/* 

Action taken to ensure that 
units conply with flatness 
specifications before and 
after potting 

Cloud, 

Cl... 2 

6-30-65 

FAR 

A44628 

1 

D-l 

8-6-64 

Stage XI engine start and 
staging switch SFC falltd to 
provide output during CST; 
switch repltcad. 

FM 

Failure could not be veri¬ 
fied during component anal¬ 
ysis. 

Closed, 

Class 2 

6-30-65 

FAR 

533/9 

2 

P-20 

8-11-64 

Stag# 11/Stag* HI saparatlon 

SFC algnal did not occur dur¬ 
ing CST at ETR. 

FM 

Found open circuit between 
E2AA2P1 end B2ASQ4P1; re¬ 
established continuity by 
tightening connector. 

Personnel cautioned. 

Closed, 

Class 2 

6-30-65 

MARS 

X1423L 

5 

VTF 

10-22-64 

TransCage/payload separation 

SFC E3AA1 did not record dur¬ 
ing CST. 

PM 

Broken wire in SFC, Isolated 
failure, no corrective 
action. 

Clossd, 

Class 2 

6-30-65 

FAR 

A34551 

2 

FLT 

9-1-64 

Transcage oxidizer tank pres¬ 
surization failed after 189 
sec of operation during flight 
test. 

WA 

Regulating solenoid valve 
failed; EDCS 2996 Incor¬ 
porates crossover system 
effective Articles 1, 3, 
and 7; EDCS 3634 provides 
complete redundancy sys¬ 
tem, effective Articles 4, 

5, 6, 8 and up. 

Closed, 

Claes 2 

6-30-66 

Fit. Test 

Rpt. 

EDCS-2996 

EDCS-3634 

2 

P-20 

8-11-64 

Stage 111 heliun pressure con¬ 
trol solenoid failed to over¬ 
ate during CST; wire mis- 
tenainated. 

PM 

Hire was properly terminated 
per latest englnetrlng 
change. 

Cloi.d, 
Clan 2 
6-30-65 

MARS 

X14363 

2 

P-20 

8-25-64 

Stage II shutdown signal re¬ 
ceived at T + 27 sac during 

CST; bant pin in connector. 

PM 

Removed end replaced bent 
pin; personnel cautioned. 

Closed, 

Class 2 

6-30-65 

MARS 

X15589 

l 

P-20 

11-11-64 

Tranetage propellant crossover 

SFC failed to fire; suspect 
open weld. Article 1 only. 

PM 

Open weld ceused either by 
potting compound shrinkage, 
excess verpegt, or marginal 
weld; removed and replaced. 

Closed, 

Class 2 

6-30-65 

MARS 

X27971 

4 

VTF 

9-18-64 

UM staging switch Late; did 
not record; open SUM staging 
resistor assembly. 

P/C 

Resistor assembly rejected 
and replaced. 

Closed, 

Claas 2 

6-30-65 

FAR 

A34498 

7 

VTF 

12-17-64 

SIM/8tags X saparatlon aft 

SFC E1CA4 failed to provide 
output during CST; short 
caused by weld ribbon. 

P/C 

SFC removed and replaced. 

Closed, 
CUss 2 
6-30-65 

MARS 

34340 

FAR 

F403L6 

6 

P-20 

4-8-65 

Stage XI/8tags III aceglng con¬ 
nate tor L3BP3 left disconnected 
during CST. 

PM 

L31F3 connected. Repeat run 
was successful. Personnel 

cautioned. 

Closed, 

Class 2 

7-1-45 

MARS 

X4347S 

8 

FIT 

12-21-65 

Tran stag* attitude control eye- 
ten failed during the second 
t ran stage coast. The oaldiser 
valve in Pitch 5 engine nodule, 
P/I PMOS0147-069, leaked ex¬ 
cessively, thus depleting oz- 
idlnor s«pply prematurely 

D/C 

See Table 3. 

Closed, 
Claae 1 

Fit. Test 
RPT. 


*? denotes practice failure, D denote* design failure; A denotes Configuration A, C denote* Configuration C. 

’Closed denote* corrective action has been taken and problem ta conatdered closed. Clsae 1 denotes that the corrective action (fix) la not 
verified; Claa* 2 denotes that fix 1* verified. Open denotes problen 1* considered open with no known corrective action initiated. 


Hof : Classification of Article S flight failure 1* unknown at thle reporting period tine, for Reliability Flight Prediction It La being 
classified as a design failure._ .. 
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III. RELIABILITY PROBLEMS 


On 10 May 1966, the reliability (RAP) and quality engineer¬ 
ing corrective action disciplines were consolidated under the 
quality and system effectiveness department. A new concept of 
centralized problem identification, action assignment, and cor¬ 
rective action status will be controlled thr. agh a corrective 
action control center (CACC) providing maximum management visi¬ 
bility. 

Phone identification of all major impact, safety, mission, 
and launch critical items, as well as £ ilures the t will delay 
test and/or delivery of replacement hardware, will be made to 
CACC at the time of occurrence. In addii on, all op n signifi¬ 
cant MARS items will be stat.sed until corrective action is com¬ 
pleted. 

All reference in SSD-CR-63-34 to the Reliability Achievement 
Program activities involving corrective action will be accom¬ 
plished by the quality and systen. effectiveness department. 
Future quarterly reports of this a- tivity will be included in 
the Program 624A Quarterly Reliability and Quality Assurance 
Report. Volume II: Quality Assurance . 


A. LEAK TEST FACILITY FAILURES 


Approximately 15% or the total MS fittings tested at the leak 
test facility have leaked. In many instances, leaks were cor¬ 
rected by torquing the joints. Evaluation tests on these joints 
have revealed conditions such as x dimensions out of tolerance, 
improper torquing procedures and tools. Improper lubrication of 
bearing surfaces, improper alignment of tubes, soft and hard 
metal flanges used in the same joint, and unacceptable surface 
finish oi. sleeves. An electric corrosion problem has also been 
identified between MS stainless steel sleeves and aluminum tubing 
1 n the airborne propellant and pressurization system. 

Personnel have been given special instructions regarding cor¬ 
rect methods of lubricating fittings and in the use of x-dlmen- 
sion test gages. 
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MP35024 was changed 27 January 1966 to clarl£y the use of the 
x-dlmension gages. 

EDCS 04931, effective on Articles 5, 9, and up, has been re¬ 
leased to change stainless steel tubing to aluminum. 

EDCS 4702, effective on Articles 5, 8, and up, has been re¬ 
leased to eliminate che use of lok-tite on all MS fittings except 
for repair of leaks. 

Surface finish specifications have been reviewed and ascer¬ 
tained to be adequate. 

EDCS W04953, Supplement B was issued 21 April 1966. This 
EDCS will require inspection of the sealing surfaces, hardness, 
roundness, lubrication, sleeve movement, and alignment. 

Use of weatherhead inserts has also been evaluated, but they 
proved unacceptable to propulsion engineering because a contamina¬ 
tion trap is created, they impede flow, and they do not stop 
sleeve movement. 

This problem is considered closed. 


B. WIRE SPuICES, 58E84 <vND 58E104 


Additional test and analysis by materials engineering indi¬ 
cate that wire splice seals made from material purchased that 
meets Martin material specification (MMS) F109 and F113 and pro¬ 
cessed in accordance with the requirements of engineering process 
specification (BPS) 83 0861 became questionable. A representative 
number of splices in accessible locations of built hardware were 
checked and the zetafin expulsion was determined to be normal. 

This problem is considered closed. 




c 


SSD-CR-66-168 (Vol I) 


27 


C. DIFFERENTIAL PRESSURE TRANSDUCER, AIRBORNE 
INSTRUMENTATION SYSTEM, PD64S0049-Q11/013 


The problem with the differential transducers PD64S0049-011/ 
013 has been corrected by a redesign that is effective on Articles 
5, 9, 10, 13, and up. The modification consisted of coating the 
strain gages with a moisture resistant material, reduction of the 
inner diameter of the pressure ports, and decreasing gage cavity 
volume. A review of system needs also resulted in a change to 
the zero balance specification from + 2.0 mv to + 3.0 mv. 

This problem is considered closed. 


D. PCM/FM TRANSMITTER, 80801H21000 


A recurring problem with the PCM/FM transmitter has been the 
failure of the Q9 transistor and the 200-vdc module (80801H21120). 
One failure can possibly be attributed to contamination in the 
1 time delay relay 72E38-4; however, extensive testing and examina¬ 

tion of several relays from stock leads us to believe that this 
was a random condition. Extensive testing and design analysis 
have been performed on the P/A 80801H21050, P/S 80801H21020 and 
transmitter PD64S0373 without identification of a positive cause 
of failure. Since most of the recurring failures have been at 
EMD during acceptance testing, this is not considered a relia¬ 
bility problem. 

This problem is considered closed. 


E. STRESS/CORROSION OF BOLTS IN THE LAUNCH STRXTURE AT ETR 



Failure of a launch head baseplate bolt occurred at LC-41 
following the launch of Article 8. Failure analysis of this 
broken bolt revealed that the cause of the failure was stress/ 
corrosion. Further investigation of bolts in the launch structure 
revealed corrosion and that the bolts are susceptible to failure 
due to corrosion and overstress when torqued to presently specified 
torque values at ETR. FEDCS B04895 was initiated as interim cor¬ 
rective action for the launch of Article 11. Permanent correc¬ 
tive action was initiated and presented to the customer in EDCS 
04895 and was disapproved. 
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A special inspection of the bolts is now called for by ETO 
TIII/ETR/00/11 prior to the flights of Article 12 and Article 9. 

This problem is considered open. 


F. ATTITUDE CONTROL SYSTEM CONTAMINATION (ENGINES) 


Data obtained to date indicate that the failure of the tran- 
stage attitude control system (ACS) during the flight of Article 
8 was caused by contamination in the ACS. During the build and 
test of Article 14 in Denver, evidence of contamination in the 
ACS was also discovered. 

The problem of contamination and mishandling of the ACS engine 
modules at Denver has been corrected by issuance of EDCS 04912, 
effective on Articles 5, 9, and up, which eliminates the instal¬ 
lation of flight engines at VTF. Dummy engines will now be in¬ 
stalled at Denver for testing, and flight engines will be shipped 
directly to ETR from Rocketdyne. Inspection of engines that were 
fit checked and new units received from Rocketdyne and Article 
8 failure analysis resulted in the issuance of EDCS C04939, 
Supplement A (effective on Articles 5, 9, and up) to increase 
the confidence that the Rocketdyne engines will function properly 
during vehicle flight. This EDCS revised acceptance criteria at 
the supplier and revises the engine dash numbers to control a 
complete turnaround program that establishes a maximum shelf time 
after cleaning and prior to flight. 

This problem is considered closed. 
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G. UMBILICAL CABLE, PD81S0126 


During launch of Article 11, the RB1E umbilical cable, 
PD81SQ126-729, failed to disengage properly, and the airborne 
half of the connector was pulled from the vehicle. An immediate 
investigation was initiated to determine the cause of the failure. 
Review of previous history showed one similar type of failure 
during test at ETR (failure to release within specified limits 
of 70 to 200 lb) that was corrected by disassembling, cleaning, 
and lubricating the connector. Preliminary examination at ETR 
of the current failed connector, followed by dissection at the 
vendor, did not reveal a conclusive cause. Additional examina¬ 
tion and testing is presently underway at Martin, Denver facility. 

This problem is considered open. 
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V. ENVIRONMENTAL ACTIVITIES 


A. ENVIRONMENTAL TEST PROGRAMS 


Design Assurance Teat (DAT) Program - All qualification test 
summary sheets and qualification similarity supplements that were 
outstanding for the eighth flight article (Article 11) were pre¬ 
pared and submitted to Aerospace/SSD for review and approval dur¬ 
ing this quarter. Subsequent approval letters were received 
prior to flight for all items submitted. 

In conjunction with qualification of the hydraulic motor pump 
(PD4800131) for Article 11 use, additional testing was conducted 
on one unit during this quarter as a result of an Aerospace re¬ 
quest. The additional testing consisted of 20 start/stop cycleB 
performed at +185°F and at input voltages of 31.0, 28.0, and 24.0 
vdc. In all cases the unit tested performed satisfactorily, and 
results of this testing were appropriately documented and sup- 
lied to Aerospace. 

In addition to the efforts related specifically to Article 11, 
test activities and qualification test summary sheets and quali¬ 
fication similarity supplement submittal activities for subse¬ 
quent flight articles have continued. A summary of the present 
component qualification status for the ninth flight article 
(Article 12) and subsequent flight articles is shown in the tabu¬ 
lation below: 


Category 

Quantity by Flight No. (cumulative) 

9 

10 

11 

12 

13 

14 

15 

Remaining Test 
Completions 

2 

3 

5 

5 

5 

5 

5 

Summary Sheets to 
be Submitted 

3 

7 

16 

20 

20 

22 

56 

SSD Approvals Re¬ 
quired 

3 

ll 

20 

24 

24 

26 

60 


The above tabulation includes all proposed new components and all 
proposed revisions to existing components identified as of the 
Hate of this report. The large quantity of suomary sheet sub¬ 
mittals indicated for the fifteenth flight includes necessary re¬ 
visions to previously submitted and approved suomary sheets to in¬ 
clude Article 5 use effectlvity* 
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Environmental Acceptance Test (EAT) Program - Environmental 
acceptance test activities proceeded normally during the past 
quarter with no significant problems. 

Margin-of-Safety Test Program - All test activities associated 
with the TillC margin-ol-satety test program have been completed. 
Test report preparation for the remaining outstanding items of 
this program is proceeding consistent with manpower and priority 
requirements of the testing agencies. The margin-of-safety test 
report for the T1IXC rate gyro system, 80801D30000, was prepared 
during this past quarter but has not been released as of this re¬ 
porting date. 

A summary of the present status of the margin-of-safety pro¬ 


gram is presented below: 

Total Components in Margin-of-Safety Program 57 

Total Components through Test 57 

Test Reports Completed 52 

Margin-of-Sa£ety Summary Sheets Submitted to 
Aerospace 52 

Margin-of-Safety Summary Sheets Approved by 
Aerospace/SSD 52 


Test Program Plan Revisions - Three revisions to the Design 
Assurance Teat Program Plan . Vol III, SSD-CR-63-34, were organized 
and formally prepared during this quarter. All of these are 
presently awaiting action by Aerospace/SSD. 

One revision to the Environmental Acceptance Test Program 
Plan . Vol V, SSD-CR-63-34, was organized and formally prepared 
during this quarter. This revision has been approved and has 
been incorporated In the document. 
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B. VIBRATION ANALYSIS 


Article 10 (VELA) Pavload Acoustic Study - Acoustic measure¬ 
ments acquired during the Titan III flight program indicated that 
the acoustic environment occurring within the standard payload 
fairing of a vehicle during transonic flight exceeds levels which 
the Article 10 (VELA) payload can withstand. SSP directed the 
Martin Company to conduct a detailed study of this noise problem. 
The major elements of the study are: analysis of the acoustic 
environment inside the payload fairing during transonic flight; 
development of a vehicle acoustic treatment that will attenuate 
the environment to a level that the VELA payload can withstand; 
and preparation of a proposal and cost estimate for Installation 
of the acoustic treatment on the vehicle. 

The study comprised two major phases of investigation. The 
first phase was an analysis of the acoustic environment within 
the payload fairing. Both theoretical methods and analyses of 
flight vehicle and scale model test data were used to develop 
predictions of this environment. The attenuation of the pre¬ 
dicted environment provided by a theoretical, but practicable, 
vehicle acoustic treatment was then derived analytically. 

The second study phase included a design study to evaluate 
possible acoustic treatments and determine an optimum design and 
a test program to confirm treatment design and evaluate attenua¬ 
tion properties of treatment materials. 

An interim report of the Article 10 payload acoustic study 
was written and submitted to the customer near the end of this 
reporting period. A preliminary edition was reviewed and approved 
by SSD/Aerospace at a program status meeting in June 1966. 

A final report of this study was in process at the end cf the 
quarter and will be issued early in the third quarter of this year. 
This report will include definition of the proposed vehicle acous¬ 
tic treatment, prediction of the payload acoustic environment with 
the proposed and alternative treatments applied, analytes of the 
effects of the applied treatment on the vehicle envirorasent and 
performance, and cost estimates for the proposed and alternative 
acoustic treatments. 
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Titan III Acoustic/Vibration Test Program. Phase III - The 
proposed Phase III of the Titan III acoustic/vibration test pro¬ 
gram was approved, and a contract for its performance was awarded. 
This phase of the program will consist of correlating the data 
from Phases I and II with data to be obtained from Titan II and 
Titan III flight vibration and acoustic measurements. 

This Phase III program was started with the collection and 
playback of Titan II acoustic and vibration flight test data. To 
date, approximately 35 Titan II measurements have been played 
back in the form of time histories. At present, flight times 
are being chosen for additional analysis of this Titan IT data. 

In addition, approximately 45 Titan III measurements are avail¬ 
able and flight times will be chosen from these time histories 
for additional analysis. 

Pavload Fairing Vibration Specification - A general random 
vibration specification was derived for all components mounted 
on the internal surfaces of the Titan III standard payload fair¬ 
ing. It was derived primarily from data acquired during the 
acoustic qualification tests performed on a Douglas modified 
payload fairing. These tests, in which the fairing was subjected 
to high intensity noise, were conducted during November 1965. 

Article 14 Pavload Environmental Specifications - Revisions 
to the Article 14 payload vibration and acoustic criteria speci¬ 
fications were generated, and a series of shock criteria were 
developed for the four types of payloads to be carried on the 
vehicle. These proposed new specifications were submitted to 
SSD for review and approval. 

Pavload Environment Measurements - Requirements were defined 
for and action was taken to implement the following new environ¬ 
mental measurements in the payload area during the Titan III 
flight program: 

1) Article 10 - Payload truss acoustic and vibration 
measurements (one each); 

2) Article 11 • Payload area acoustic measurement; 

3) Article 12 - Two payload truss acoustic measurements; 

4) Article 14 - Payload truss acoustic taeasurement. 
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MOL-HSQ Secondary Pavload - A review of the Martin and Aero¬ 
space material, prepared in response to the requests for action 
(RFA) issued after the last design review meeting, was conducted 
with the cognizant Aerospace representative. Concurrence was 
achieved on all the environmental criteria involved. Aerospace/ 
SSD requested additions to the Martin secondary payload experiment 
shock data summary, so one RFA remains open. 

Information was provided to Aerospace/SSD technical and docu¬ 
mentation representatives relative to environmental criteria 
specified in certain secondary payload experiment interface de¬ 
sign requirements documents (IDRD). This information was used in 
the formal critique of the IDRDs conducted by Aerospace/SSD dur¬ 
ing the quarter. In addition, interpretations of these criteria 
were provided for certain experiment contractors as requested. 

Special vibration criteria specifications were developed for 
the heat transfer test capsule and the zero-g propellant gaging 
experiments and submitted to the experiment contractors. 

Instrumentation requirements were defined for shock measure¬ 
ments to be secured during the system test to be performed on a 
mockup of the plumbing and instrument panel of the fuel cell sys¬ 
tem experiment. The shock propagation away from the pyrotechnic 
squib-actuated start valve will be determined from a series of 
acceleration measurements. The data secured in this investigation 
will be used to verify certain shock propagation factors used in 
deriving the shock criteria for the secondary payload experiments. 

A meeting of cognizant technical and project representatives 
was held to examine the environmental criteria revisions to the 
secondary payload vehicle model specification (MOL-EFT-AVE-IOOO) 
which previously had been prepared tor incorporation in the latest 
major revision of the document. It was concluded that certain 
additional revisions presently are in order, and that other re¬ 
quire further confirmation. Completion of this effort and proces¬ 
sing of the document revision are planned for the third quarter. 

Article 11 Flight Vibration and Acoustic Data - These data are 
presently being analyzed, and the results of this analysis will 
be Incorporated in the flight test report on Article 11. 
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C. ENVIRONMENTAL CRITERIA, THERMAL TESTS AND ANALYSIS 


The review of all transtage data, including analysis of TET 
data, has been completed. The component temperature review, 
which was a part of this study, was also completed. As a result 
of this study, it was recommended that the 200-amp motor-driven 
switch (PD72S0068), and the resistor (PD92S0040) be tested to a 
more stringent temperature environment. 

A transtage analytical thermal model was developed during 
this reporting period. It was used to predict transtage orbital 
flight temperatures for Article 11 flight. When the actual flight 
data has been reduced, a comparison will be made between the pre¬ 
dicted and actual data to determine the correlation. This tech¬ 
nique will be used on all remaining TIIIC flights. 
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VI. DEMONSTRATION 


A cumulative status of reliability demonstration results is 
shown in Table 14. 


Table 14 Status of Reliability Demonstration 


Flight 

Attempt 

Article 

No. 

Configuration 

Success/Flight 

Attempt 

Failures Excluded 
Because of 
Modifications 

1 

2 

A 

0/1 

0 

2 

1 

A 

1/2 

0 

3 

3 

A 

2/3 

0 

4 

6 

A 

3/4 

0 

5 

7 

C 

4/5 

0 

6 

4 

C 

5/6 

0 

7 

8 

C 

5/7 

0 

8 

11 

C 

6/7 

1* 


♦Failure of the regulating solenoid valve (which occurred during 
Article 2 flight) is excluded, along with the flight attempt, as 
this failure has not occurred in subsequent flights, and correc¬ 
tive action (see Table 13) is verified to be adequate. 
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VII. MISCELLANEOUS RELIABILITY ACTIVITIES 


During this reporting period, the reliability motivation pro¬ 
gram was continued which allowed certain persons working with the 
Titan III hardware to witness launches. 

Seven persons from different work areas of the Martin Company 
and two persons from Rosemont Engineering Company were given an 
expense paid trip to ETR to tour the facility and to witness the 
launch of Article 11. The Rosemont Engineering Company of Minn¬ 
eapolis, Minnesota was the recipient of the zero defects supplier 
of the year award for 1965. The Titan III motivation program was 
expanded to include the winner of this reward. 








